Anchored inter-simple sequence repeats (ISSR) were used to identify 21 accessions of Jacaranda mimosifolia, collected mainly in Buenos Aires City, and the others in Mendoza, Salta and Jujuy Province and La Plata City, as part of an ornamental breeding program. DNA was extracted and purified from young leaves and amplified by four anchored primers based on dinucleotide repeats with 5' or 3´extension. A total of 42 polymorphic bands, obtained after electrophoresis in agarose gels stained with ethidium bromide, were used to construct a molecular identification matrix. A mean of 12.75 bands per primer were generated, ranging from 140 to 1,400 bp. The genomic relationship of the genotypes was evaluated using Jaccard coefficient, and the dendrogram was constructed using UPGMA linkage method. All the accessions were differentiated by this technique, which showed a range of Resolving Power from 1.2 to 5.721. The anchored microsatellite analysis was shown to be a promising method to identify selected material in a breeding program of J. mimosifolia and with high potential to be applied to other ornamental crops.
INTRODUCTION
The genus Jacaranda, native to South-America and the Caribbean region, consists of 49 species. Three of them are originated in Argentina where J. mimosifolia and J. cuspidifolia are from North-west of the country in the province of Jujuy, Salta and Tucumán, and J. micrantha from North-eastern Argentina in the province of Misiones (Gentry, 1992) .
J. mimosifolia is widely cultivated throughout the tropic and subtropic region of the world, ranging from 500 m to 2800 m elevation. It is utilized as urban trees for their beautiful purplish blue flowers, two or three blossom periods per year and aesthetically appealing green foliage (Gentry, 1992) .
Molecular techniques have opened up new ways to study genetic variability between closely related ornamental plant accessions. Restriction fragments length polymorphism (RFLP) and the related hybridization based DNA finger printing techniques, together with techniques based on DNA amplification by polymerase chain reaction (PCR) reveal extensive genetic variability. However, most of these techniques (RFLPs, AFLPs and SSRs) are time consuming and labour-intensive to use (Gupta and Varshney, 2000 and Fernández et al., 2002) .
The inter-simple sequence repeat (ISSR) PCR, using primers based on dinucleotide, tetranucleotide or pentanucleotide repeats, has now became intensively used among researchers (Zietkiewicz et al., 1994) . ISSRs have been used for cultivar identification in several main crops such as maize (Pejic et al., 1998) , soybean (Rongwen et al., 1995) , potatoes (Prevost and Wilkinson, 1999; McGregor et al., 2000) , rice (Blair et al., 1999 ), carrot (Briard et al., 2000 and barley (Fernández et al., 2002) and in horticulture crops, Pandorea (Jain et al., 1999) , Chrysantemum (Wolff et al., 1995) and Cucurbita pepo (Paris et al, 2003) .
There is limited knowledge in the use of molecular markers to study genetic variability in Jacaranda genus (Jones and Hubbell, 2003; Pérez de la Torre et al., 2003) .
In the present study we report the use of ISSR on accessions of our Jacaranda breeding program to define a fingerprinting identification system, the first approach to estimate genetic variability of local Jacaranda germplasm.
MATERIALS AND METHODS

Plant
MaterialThe following accessions of J. mimosifolia from different places of Argentina were used as source of DNA:
• 12 accessions (B1 to B12) collected in Buenos Aires City, at sea level;
• 4 accessions (M1, M2, M3 and M4) from Mendoza City, altitude 900 m.;
• 2 accessions (S1 and S2) from the forest of Salta Province, altitude 1500 m.;
• 2 accessions (J4 and J5) from the forest of Jujuy Province, altitude 1500 m.; and • 1 accession (LP1) from La Plata City, at sea level.
Genomic-DNA Isolation
Genomic DNA was extracted from lyophilized leaves following CTAB (cetyltrimethylammonium bromide) procedure according to Hoisington et al. (1994) . Qualitative and quantitative measures of DNA were determined by running in 0.8% agarose traditional TBE 1x gel, using λ Hind III as molecular weight pattern and the software Kodak Digital Science 1D Image Analysis, version 3.0.
Polymerase Chain Reactions (PCRs)
The PCR reactions were carried out in a final volume of 25 μl containing 30 ng of genomic DNA; 0.5 U Taq polymerase (InBio-Unicem), 2.5 µl of 10X reaction buffer (InBio-Unicem); 0.2 mM of each dATP, dCTP, dGTP and dTTP; 0.4 mM primers and 3.0 mM MgCl 2 .
DNA amplifications were performed in an Eppendorf thermocycler (Mastercycler personal) with a preliminary step of 10 min at 94 ºC, 40 cycles of 40 sec at 94 ºC, 45 sec at 57 ºC, 90 sec at 72 ºC and a final 10 min extension at 72 ºC. Primers used as described in Blair et al. (1999) were: 5'ancga: CCCGGATCC(GA) 9 5'ancca: CCCGGATCC(CA) 9 5'ancct: CCCGGATCC(CT) 9 3'ancga: (GA) 9 T Samples of 10 µl PCR products were analyzed on 2.5% agarose gels in TAE buffer running at 60 V for 4 h. The gels were stained using Ethidium Bromide (5/100 v/v) 100 bp and 50 bp ladder as molecular weight pattern (PB-L, UNQ) and the software Kodak Digital Science 1D Image Analysis, version 3.0.
Band Profile Reproducibility
To assess the consistency of band profiles, DNA isolation and PCR reactions were carried out three times, and only the well defined bands were scored. Bands with the same migration were considered homologous fragments independently of their intensity. The analysis was made twice, manually and individually.
Analysis of Amplification Profiles
ISSR bands behave as dominant markers and were scored for the presence (1) and absence (0) of comigrating bands for all accessions. Molecular weight of each band was calculated based on 100 and 50 bp ladder (PB-L, UNQ) and Kodak software, and the information was used to determine a molecular identification matrix (Marcucci Poltri et al., 2003) . Similarity matrix was generated applying Jaccard coefficient, a/(a+b+c), where a = number of matches, and b and c = number of unmatched (Jaccard, 1908) . The dendrogram was constructed using the UPGMA method with NTSYS-pc version 2.01e.
Resolving Power
Resolving Power (Prevost and Wilkinson, 1999) was applied. It is defined per primer as: Rp=Σ Ib where Ib is the band informativeness, that takes the values of: 1-(2x[0.5-p]), where p is the proportion of the 21 Jacaranda genotypes containing the band. Figure 1 shows the different J. mimosifolia profiles obtained with the four ISSRs applied. The primer annealing temperature of 57 °C was adequate to obtain reproducible amplification products for the four primers tested. Total number of bands (TB), number of polymorphic bands (PB), percentage of polymorphic bands (%P), number of different genotypes identified (NG) and the resolving power (Rp) are shown in Table 1 . The Rp measured for the primers used ranged from 1.24 for 5'ancca to 5.712 for 3'ancga as major value (Table 1) .
RESULTS
From 51 amplified bands, 42 were polymorphic (an average of 12.75 bands per primer or 16 bands per accessions), ranging from 140 to 1,400 bp. Nine bands were monomorphic being four of them amplified with the primer 3'ancga. Table 2 describes, as binary system, the gel banding obtained with the four ISSRs applied. This matrix represents a molecular identification profile that allows a clear differentiation amongst the different genotypes used in this study. When applying primer 5'ancga, it was possible to discriminate seven genotypes, whereas the primer 3'ancga and 5'ancct distinguished 17 and 18 individuals of the 21 accessions, respectively. The ISSR 5'ancca was able to discriminate only genotype J2. The genotypes, B8 and B11, had uniquely bands ( Table 2 ). The average similarity index amongst all genotypes was 0.44 and 65% of pair-wise similarities were superior to 0.5, suggesting a narrow genetic base, when compared with values obtained in 59 rice varieties (Blair et al., 1999) .
The dendrogram derived from a UPGMA cluster analysis (Fig. 2) shows that the 21 genotypes could be separated from each other, and only a group with high similarity values was defined (genotypes S1, S2 and M3, similarity higher than 0.7).
DISCUSSION
Ornamental plants include a heterogeneous and numerous groups of species. Most of them are almost unknown at the genetic level (Araús, 2000) and PCR-based molecular markers can play an important role in the analysis of genetic diversity. In many horticultural and crop species, DNA profiles have been recommended as supplementary evidence for determining cultivar purity and preventing infringements of property rights (De Riek, 2001) .
In this study, four anchored ISSR primers which were described as highly conserved in most plant genomes (Blair et al., 1999) were used to develop a fingerprint technology in J. mimosifolia. Only two primers (3'ancga and 5'ancct) gave enough polymorphism to distinguish among the 21 involved genotypes.
In the present report, in spite of the low Rp values obtained (1.24 to 5.712), the 21 accessions have been discriminated, although it will be necessary to test more ISSRs to find the suitable one. Rp values from 3.74 to 20.632 were found for ISSR applied to 16 barley cultivars and all of them were discriminated by assaying the three which possess the highest Rp, more higher than 8.880 (Fernández et al., 2002) .
The primer 5'ancca was the less polymorphic of the ISSRs. Conserved bands ranging between 170 and 350 bp were also present in other genotypes of J. mimosifolia (Pérez de la Torre et al., 2003) . A homologous band profile for the same primer was observed when other species of Bignoniceae family (Tecoma sp. and Tabebuia sp.) were evaluated (data not shown). The nine common bands observed in the present report, and also in our previous one (Pérez de la Torre et al., 2003) , would be considered as species distinctive bands.
No relationships between clustering generated by molecular markers and geographic places were detected as it can be seen in the defined group of S1, S2 and M3, taking into account that natural dispersion of J. mimosifolia is restricted only to Tucuman, Salta and Jujuy Provinces and M3 was introduced in Mendoza.
The present study, together with our previous work (Pérez de la Torre et al., 2003) shows that ISSR technique is a good tool to characterize and distinguish different genotypes of J. mimosifolia. In fact, two primers (5'ancct and 3'ancga) were able to generate specific profiles for 18 of the 21 accessions tested, with an average of 16 different traits (bands) per genotype.
ISSR markers are a simple and cheap alternative to develop an effective tool for the generation of potential fingerprinting diagnosis markers for cultivars and also to be applied in phylogenetic analysis, particularly for those crops where no other PCR molecular markers have been developed.
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